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(54) PIEZOELECTRIC ELEMENT POSSIBLE FOR FREQUENCY ADJUSTMENT 

{57)Abstract 

PURPOSE: To attain frequency adjustment easily and surely by adopting the constitution that a 
conductor part connecting electrically an internal electrode to be connected is formed in a 
notch. 

CONSTITUTION: Electrode patterns 32a...32c being the internal electrode are formed to a 
ceramic green sheets 31a„.31c t and an electrode pattern 32d is formed to the sheet 31c, The 
patterns 32a...32d have projections 33a,„33d. The sheets are laminated and baked. A couple of 
notches are formed to the peripheral of the sintered body as shown tn broken lines in figure. 
After the notches are formed to the sintered body, the size of them is a size to expose the end 
of the projection 33a, Since the depth of the notches is shorter than a distance (x), parts other 
than the projection are not located in the notches even after forming of the notches. Through 
the constitution above, in forming conductor parts 36, 37 thick in the notches, even when the 
side face is polished by the thickness, the electric connection of the internal electrode is 
ensured. Thus, the end face is polished by the thickness of the conductor parts 36, 37 and the 
frequency is adjusted easily by the polishment of the end face. 




m, ■ : ■! ; 1 




httD://www1 9. iDdl.nciDi.ffo.iD/PA1/result/detail/main/wAAA4layw2DA361 13371 5P1.htm 



2006/08/22 



®B:£S^S*Jt(JP) © » «= ffl BR £ B8 

©<km¥fV?<km CA) B361- 133715 

©int.a;* aiawE^ fm&M-t raftBi^agas) 6^210 

H 03 H 9/17 7210— 5J 

H 03 H 4 3^04 721Q-5J jBgg ggg %ff<P» 1 C^rSK) 

SB 3359-256295 
@£tS El 0S59(1984)12H 3 3 

@» 5j # jii « * . *Bnsc?ii3e»2TH2B«ii«- t^;^at*BB«f^wrt 



$ n m 

& & 59 £* rT E 
2. *3 ft ffi <a ft (ft 

»sia^iftj&»satet*jc, w e » ta » .© * n sn 

£: /£ 3i ^ •? « 

^s^onc^ct^ap^^nt^t), fly E 



(3) ttsew^ap^-eaw 

(4) 1tt£rtEft&tt.ttfett^ttftCi&3 

* n t e , ^sm»^aieBo^ai*st3:. cits* 

(5) Ift £ f*J SB SE & W; , 1H#*Cj!5-fl»W 

[ & m <o ft & ] 



£ (DfZm , *Z ^ v $ 7 V - y - h *l £ 

m m * ft , - #icwissnT4r*fflis*ic*ffl^fc 

C ft * « g f ] 

®<$J:tfT@*CiEl£3, 4tfJ&0iSftXi&£ % ^ 

^♦3iiffltfstmsn^-& # <t c * x- , c^m©^ 

&aS J 3 t ffi£bTffl^s«-£G)j:3E, l Y > tr - ^ 
(0 "C & o * 



* 5fc <D 


£ M 


HE 2 2 £ * 6 


ft^^otf/St^Sftx^ 


4 ■ W 




K L t ^ ^ 




# i5 <£ 


1 3 


b f 13c, 


1 3d (C o ^ t * , ISIU 


<d m « 


03 fi 


■ # ft s n 


r ^3 t) , b # ^ x m 


SB , 


1 J9 


& ^ c & 4 a 




n t ^ 


« a 


c <9 * ^ tC 1 




S 1 3 


a 


1 3 d <D % m 


an* x * n n * ft sb ai 


a 1 s 


, 1 




C ffi ffi <* ft x ^ & . 


c *e n 






& S3 13 *5 J . 


± & 




«fc 3 ft « fi ^ 






¥ 1fi 


£ 35 5& ■? 1 


C tt *C T , /P] - CP * £ £ 




t: - 


^ > ^ ^ * £ 




& Z> 0 


b 


b ft tf 6 , 0t 




it & a; 


< ffi 


tt ft 35 5£ $ fr 


^atCBRUTtt, & E ft 


<0 SSS SB 




m e £ # ^ m 




t> * -r 




S . SB 4 E # 




ft ft IB 


S £ 


1 1 \c 


ft si & i 5 


1 6 tf 




snx^*fca&, ift ffi £ 






, m ft sp n & 


15, 1 6tf ftjsSM 


b 3S ^ 


, & jg ^ £ b t CD 


€Pt fli «■ £ fc 0 15 ^ £ ^ 



*5B?]Bg 61-133715 <2) 



^ C T? ^ 


^ 5 m fc is © w 






a? ? i i 5£ ^ 


PB^E^ftXV^^,, 




^ t 7 ^ y S 


11a — 11ctf,rt 


SP 3r fli 1 3 


b 


, 1 3c 


ux^®5$n.x-i*ic 


* n r 


It* £ * ^ , 


m 13a . 1 3d II, 


^ « & 1 


3 


b , 1 3 c t 


BIPSCi ft 4 fr* I* ft J& 


» *c ^ /a * 


ft » « • IS tfi 1 


3 a — 1 3d tl , ft ft 


^ tfi 1 5 « 


1 


6 C J: .0 „ ^ 


ft * ft h 1 IB £ f* C 3f 


^ ^ tc m. 


$ ft T fr> ^ „ ^: 


o T , SJ1 1 5 , 16 


J: t> « £ * 


EP 


UD U , ^51 




^ ^ y ^ 


@ 


1 1 a »• 1 1 


C =&7^ffib, b ^ 4 « 


^1- ffi ffi 1 


5 


. 1 6 <fc K> ^ 




0 IS 0: 0 ^ 




Jt « * ^ 5 w y 


0 M 1 1 a — 1le=e 


^ * C # « 




fiE ii S ft x ^ ^ . 


^^4 B « 




if s m tc u 


fc*fc^^!flSS£fiJR 










? m t u t 


m 


^ a C fc 1* * 


t£ 7$ ~? & ^ <b (D ~? 




iZ £ X , fi « 1 3 a 


t L T , ^ 


m * ^> ■ * x- 


J£tf&&!i3fiP2 1 t , 


-3 ft JSC S 




fc . 




* ft tt> ^. 


C 


, u CO ^ i o 


@&^«> £ « E fi* o Ht 


3? £ /a » « 


ffi 




5 C i 








C iS3 SB ^ « 


* 


-r ^ fc ^ 


* S J 


C <D M tfi 




> ffi S fC 




\c ft gp ^ m 




^ If T ffi ffl ^ 


ft, - ^tcj^^^ftx 








JE3E 5R ^ T? 35 i> X , IS 


n ^ ^ ^ e 




fc t ar tc H ^ 


0£©tt©ftfflfflS0'>fc 


< t -t» 2 # 


± 






A * ft T © 




, » ft? ft (C tt 


»tt*ft4^*rt0Ufi 


ffi ^ SP 03 




s a $ ft X 


^3 0, ^ o ffi et * ft 4 


^ S Pi £P tS 




Jul ± «■ ffi m W 




gp ?W J& « * 


ft 


X V> 5. , ^{ 


^ f T 35 5 , ft 49 , 


r ^ ep « ffi 


j 


4 * m flf « x 




«t tc a ^ r 


w: 


, ^ ^ V ^ 




T ^ § f g 








ft fc ffi ^ 




% & & a* t m 




m t5 s 


CO 






t f3f (5 5 b 




es x- , ^ a ^ 





—62— 



Bfflra 61-133715 (3) 



n » s . 

^ fc , C <0 ft ?S IS t* > -B'»«IC|pl-<!)lS^ 

nils, 
[ fr is 1 

[ 3? M fH © *8 « ] 
110 1$, £ <D ft W t?> — 2?flifll<a«l3£l?BllT- 

2* ¥ Ed B "C £ £> ■ 



0C 


IT £ 




X IS , 


3 ft 


CO 


t 7 5 7 ^ 


^ y v : v 




h 3 


1 a . 


3 1 ta 


, 3 


1 


c £ i£ *T 5 * <£ £ * 


« fe 7 




^ y - 


> 5^ 




h 3 1 a - 


*3 -1 c CO - 


■n m <c 


« 3J 


?5 fla t 


ft £ 




Jfi ^ £ - > 


3 "2 a »• 3 


2 


c # 


> * n 


^ n „ 




£ 


n T ^ e 








- 


> is - 


h 3 


1 


c <0 ffli EE 


IC (J , t 7 






7 y - 


y v - 


h 3 


1 


o <0 « « 


* - > 3 2 








t & c 


> *5 


6 


0 fc m r J: 


^ & W Vt O) 


as 


JE 


£ - > 


3 2d 




EE 


? n t ^ 5 


(CCftt 


tr 






y — v 


— 


h 


3 1 c CO ± 


^ fl* "6 £ 




(fi A" 


$ - > 


3 2d 




ft 


$ m l x <a 


* © t-' a& 




fc # 


* "tr 7 


* y £7 


^ l J 

.x ■* 




V *> - h 3 


1 c tt 3HS ft 






ft X 




) . 










£ C 


3 T- s 


£ 3i £ 


£ 




V 3 2 a — 


3 2 (J If , 






n % tr 


^ ^ y 


^ & 


tl 


- y 5/ - h 


3 1 a -3 


1 


c - CO 


- 5a e 


ii£ <£> 


■yp tit 




3 3a —3 




~m 


ft 


Si 3 3 


a »- 3 


3 d 




^ O i fiS ^ 


SB # 3 4 a 




3 4 


d frj , 


iz ^ S 






ij _ v „ 


H 3 1 a »• 


3 


1 c 


^ *f 


n ff) 5a 






6 3r t> «fc d 


jc * ^ em c 




* 5 




■X fr% 




"o C t0 3F 1t 


e n & £& n 



ic o ^ T ^ 3^ if • 

& - h 3 1 a »*3lc ^6@iC7FbA;^^co 

<5 3 2h . 3 2c $^THia-*ntett(S#*fl 
S l t /^T t $ i 

£>. c <o w ^ ti , nesiciK^T-iir^^tc, ^s- 

S i - > 3 2 a - 3 2 <f O n ft BP 3 3 a - 3 
^ ^ y - V 5/ - h 3 la —3 1c C^^T^^ili 

T tr^ 5> * 

T^lTcfc^tC, ^^®^-FE^/1^--V3 2a ^ £ 



tt £ I* „ ^^'^IC??ffiSl3 3 a «0 «lf Btt "tf IS IK- -T * 

C t <C »&r ^ . ffi 77 , »W^flJJft-|f Stt, 516 0(0 

t 7 5 "/ ^ ^ -> V- h 3.1 a C £ $ ^ S 

ffe HI B T ^ -T «fe a tC v «fi/^-V3'2a (0 

*««34a#**«c»its*tfc>e«iix (me 
fn « ) * o sa < 'm w n x ^ z> □ u /t ^ ^ x , 

: W ^ » "J« 3 n fc ft (C ^ T =& , « fg ffi * - v 
3 2a ■« 3 2 d 0^fflJ3 3a -33d H ft 4) ffl 
» "ST fr-t) 5iil^3 4a ™ 3 4 d tt , ^ r ft 6 « 

^n5 0 '^^SB 3 6, 3 7 B, fc t it [£ £ - ^ 

(CUTW6ftfc^l S(Ca7^*ffiffll^KBiiSI*\ 

SB©Hi3 2a -3 2d fcfc , 1 g fc^'lC 3$ ^ BP 3 6 
3 7tc^m^K:^^SftX ; ^^C«h/^t?/>^ 0 b 
-fc^-?T, i? ^ SIS 3 6 t 3 7xfc^H'ffi^g)lirtUX 



—63 — 



|Sj <C , * fe 7 ? ^ H 3 1 a *-31c £ # tfl JI 
if 2> £ i: T" * , S fc^l«llC^S5P'3 6 , 3 7* 
jiibT^JE^Epjtjfl r n tf » ?£5l2fC^bfcft&(3 

1 T I* . § f IS 3 2 a -3 2d # £ & -jf * & 
AE^IRfcr33^SJI3 6, 3 7 fc£ , 93 ft ft «C fiS «* 
n T ^ S © T , SP 3 6 f 3 7£WftF*jTJ£ 

£ L, T =& , F*9 BP 5£ « 3 2 a 4:rtSJ*li3 2c , 
^^ffC(^ai^«3 2b ^ AlVSff 3 2d £ <D ^ 
fi(nBftttilfi$ nS&.'tftb^! 3? 7 E ^ il? 
^Tfl3rotC@||* HT^5 J:^ IC, 30 S If <!: $ 
<& & ?S 8(5 3 6 . 3 70flE*ft-£tfffl&E*fflff4-& 
UK i$nT^«. * T , f& 4 0 # <fc E5 



5 8i - > 4 2 a -4 2d e , ^ n ^ a 2 s o 
5SflHD(*atf*:iIt(c»JSL'T* ® ft , & i* 

e , wsaca^xiniTjRt. £ o w ^ <^ * 
■» «fc # m a , 5*Ecsewufc^i^j[c^ufcnffiff!i 

6 IB SS 4 6 . 47, 48, 4 9 *S^^lC|Jt 
* Z> . ilO,fc-5 C UT, 5)(580tC^^El85ff?4 

C C T tt , ft SB & 4 2 
a £[*3Efl^t54 2c £ & IS gfl 4 6 , 4 8 a t) 
3gf££4T.T£9, ffi73rt»»ff4 2b t i*» © fl! S 

^5t?CS^Si47, 4 9 O^f h*-» J: t) , 

£ A: , /SiftSafflS*ff=&atCiSRL-, *S © * iff ® 



3$fHff361-133715 (4) 

& $ gi -c 35 £ , Sff9(U«m8®(c^ufc^fflrMfl5 

■ett#W»/<*->4 2a -4 2d fe H n ^ n , 

2fS^^tasi^^0i?nT<r>^ o fc t a. , m $ 

A * - > 4 2 a tt , fe 7 5 y ^ ^ U - V ^ - h 4 

1a ©ifrNcax^ 5 2 iac , ^ n ^ a , ft ft as 

43a . 53a JgjR $ tit fr^ 5 , IH} I* [C , fljf 0 
■ iA^->4 2b - 4 2d Cfr, 2 IB CD £ ft BP 
43b, 53b «■ 43d, $ 3d ^VAiltTP 
S„ £: £ , * H A *r - > 4 2d C O |f> T B » 556 
Blca?bfc«S/^->32d tflttc, tr 7 £ 
y«fyy-V5'-h42c ©±^A^$MfcttSS^ 

JTIJ - > S' - h 41 c *r&tfefcT-^0-C&* 0 

l^i^flHc^^^^nctCJ:!3, & *£ £ 
ft^C^tf^^^,, uC^tt, ±B2Ufc<fc3fC& 



^ x £ q m 






-Br eg t 










31 1 00 






^ a ^ 


f& Ij > C £ 


x * « nt an 4 s , a j <q & & 




y m 




re,«-rtf.B|^lfi4 2a t 4 


2 




^4 2b , 


4 2d <7>mj*tf?£*£tfflE«£ 


n 


19 ^ il 




, ^ , ^ ffi 2U 4 8 ; 49* 


3S 


z> ffi x- 


W Iff 0 g 


£ 35 ^ t e , jaiwco^rffitf 




*d n s 


C £ I* 3 


£ T & ^ . 






±5i © J: 






a? 8 @ 


tc ^ U fc ^ 




W 


(Sit, 


ft s m & & 




^* 


. 8 1 


1 @ # 9 8! 


6*ftJ:5C, ^ lT n <0 f£ jffi 


01 


tC «& tr> 






raj 


C W IS 










* fc , a* 


1 2 8 ft ^ U US 1 5 H (c , -t 




¥ tL , 


35? 2 @ tC ^ 




SB 




^ U fc ffi 3fe 






u fc 35 


m m * e u= 




> 


e - 4f 



—64— 



y ^ - 


ffi & & *S lit $ a? 


T * 3? 


1 


2 0 


t ^ U 3? 1 5 


m ^ 6 


^ 5 £ J: 5 £ 


^ jg 1 


2 


S CO 


5^ CO ^ ^ M 


£E 


1 Lr T , 


& M 5£ 


J3E US 3? 


■? { ^ 4 ^ , 


nr i @ 


& e S tc 






) T 


M D ii 


<7) ZZ, 7 


'J 7 7 t J* -5 S 


$ & * 


* IS C 


<J$ isS U If c 

tjHI IT 


£ & to 




<£) 


cf> H ffi 


(W T- ffi S SB 1 


0 ^3 


u /H ' »-* vet r*» ffi 


J3: 


3 


1 r 4 1 (C J: 


n , 


3 . 5 J3t (r> L 4 


. 0 X 


1 


0 ■ 






i£ # }g {C £ 


"3 < ^ 




•J 7 


* ^ PC ffi 




£ C £ # £j £ l 






SET 


1 Kl ^5 J: Tf %Z 


8 13 tC 


^ Lr ft* ^ fiff ffl <7) 


H- IS s 


■r 


3 1 


t ' 4 -| T tt , 


/ — K 


ti -/ h tc J; St 


^ ig 0j 




fi ? 


7 7 IJ 7 7 


jtf Jfli 

yj* w J-L~ 


^ tl fc *h 3£ 


5 ^ 


$ 






ft ft 


. J: S£ L* fc 3* B5 


^ f 


■» 




ft ^& "tZ V 




W id JOk. K*» »J JEJ 




j£)S 




t) i < CO B ft 


fl> EE 35* 


J£ ? fC £ C <D & 


E 53 




s a 


S C i 


-b. -tj 

v ^ 


^> ^ If* a „ 


$) ft <D 






"3 V* T 'fe * ^ 


© sp 


^ ^ w r as tt c 


S6f 






j& & <o m & O 


C 


ffl jfc O # 5 C £ 










± 32 


U fc 55 ffi fl T- tt 


, t? 7 




y /7 


{TV - > ^ - 



8<#&63a ^T5iEt7^S«^itSS56 4a ^ ft tf 
<0rtSP^^62ti C O ^ T *& , W-X63b , 73 

b fc£ . t?^ 7 My - - h 6 1 a , 6 1b 
<D ft G 3 b -73b Og^^ (C.tt BE r & 3? # cfc 

S£ m U fc X-J» ^tCit-XT, B « f5 6 2 a . 62 

J: !9 J«F * U < tt % Sgl 7E!tc^^ s fc5(C x W ft 

33a , 93a , 83b , 9 3b if^^flll^^^ 

^ T (3: , t 7 I ^ ^ U - > V - I- © X' ]£ 

tf 5 1^ S! ^ 15 8 2 a , 6 2b £ ft n , SB « ffi 

[ « ^ <?> S» Jft ] 





c n K U T JJS g * 




H ffi M 7^ A fc j£ W 




















^ y - > v — J- * H 






^ l . z & cr v — y v 






"C tt Br S 4: * , ±S5 






jglti tlfc tt.flS CO 8* — ^) iE 














6^IC^®(37:^^f^ 


SH^fi 6 2 a , 6 2b © J; 


a tC , t 5 i y ^ ^ U 


- > *> - h 6 1 3 , 61b 








2a tC^^Tfct, t^^v 


^ 'J - V J/ - h 6 1 


a^ffl-^eSa, 7 3 a IC 


»!5LrI 2 








arai^nT^*3, o jg a 








tt«oa*tfRrflgftEtt*?*is*c: t as t? * a . 


C <0 S5 B.O.E a » ?.tt , 




^^^m2^iS^ic» L JaT-fe5,^, ^ © fli! ft I? 






^ & is l, r © < . 




4, S©OfSmO:3ili§ 




* 1 a w * z (0 ?t m <o - 


XttiflfiRf «t«Sllil 




^Rt^saim^x-^^. & 3 


® W , 3J2®C^Ofc 








^40kl^UfcQE^^ : ? : «DEDF®HT-fcS, 3560 







—65— 



3ffiSBSGl-1337l5 (6) 



7. 












3 a 


- 3 3 


d 




£ m W , 3 4a «• 3 


4 


d 




3-: » ^ 




3 






a 99 




3 6 


. 3 7 


at 


S IE SU * 4 1 ttE^JS 


? 




4 


1 a 


... 


m 


13 


& a o , 




9 ® 




4 1 


c lit 






y P ffi , 4 2a - 4 


2 




ii 


n SP 








3T £ (0 C 








® > 


4 3 a 


... 


4 


3d , 5 3a •» 5 3 


d 


IZ 


n 


bp 


s 






<73 5jl ^ n 




6d ^ 


o h « , 8 m c ^ o 


4 4 


a — 4 


4 


d 


K £ M tt , ' 4 6 ( 4 


7 


r 


4 


8 , 


4 




IS 


flfc (H O EBt 




a t- 


& £ . Sff 1 1 ® Wt * £ <D # E 


9 tt 


& m SP 




6 


la , 6 1b 1st tr ^ 




V 




^ y 


- 






AS f K C <S 








> 


- h , 


s 


2 


a , 6 2b f* ^ 






6 


3 a 








^ t S T 






su i 2 a «: , . m i a^^ufc 


6 3 


b . 7 


3 


a 


, 7 3b tt^^, 6 


4 


a 




6 4 


b 


ft 












» ^ 


as 3P , 


8 


2 


a ( 8 2b fl5 


■ 




8 


3 a 


, 




ir 


B T- £ 




m 1 




S 3 


H , 9 


3 


a 


,93b titt)^ 8 


4 


a 




8 4 


b 




& 


ffi o> 




> t: 






m 20 e 7* 


















T- 


& * a n 


1 


4 0 
























■f 


y 


tr - ^ > 




- 






W ffi « A 
















1 


s 




8 


B £ 




ft 




A 




# 9 ± jse g 9, 




SIS 


t 


-V'. 







A3 a » » 




-fr ^ 


1 6 SI K ft V 










( S * 2 




) 












<P ^ tt S> 
































?g 




























T- 




































(C # ^ X 




3 1 


tt JE * » ? , 3 1 a •» 3 1 c 






















fct 


tr 


? Z v P 


IS 


, 3 


2a » 3 2 d fc£ ft fill & , 3 























m 6 a 




—66— 



WBHHB 61-133715 (7) 




3 -sSL JSC t x/c'Ktfz) 



—67— 



BfiflBB 61-133715 (8) 





—68— 



